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SNOIV-REMOVAL  REPORT  FOR  THE  Wl.^TER  OF  1328-29 


Contri8ute:d  by  H,  G.  McKelvey, 
OF  THE  Division  of  Construction. 

COMDIL.ED    Pl^  I  NIC  I  PALLY    FROM    DATA    COLLECTED    FROM   THE    36  STATE 
HIGH\)VAY    DEP,*  RT^'ENTS    V'lTHIN    THE    HE  AVY-SMOWFA  LL  AREA. 

SmOW  WAP    REMOVED    FROM    160,850  MILES    OF    THE    MAIN    HIGHWAYS,  DURING 

the  winter  of  1923-29,   in  the  36  states  lying  within  the  area  of  heavy 
snowfall,  according  to  reports  forwarded  to  the  federal  bureau  of  rue l i c 
Roads  ey  the  authorities  in  charge  of  the  v;ork  ,     The  total  cost  of  the 

SERVICE    was    NEARLY    o\  MILLION    DOLLARS,    OR    AN    A  PP!-^0  X  I  MAT  E    AVERAGE    OF  $40 

per  mile  of  road  cleared. 

Snow-Removal  Methods  and  Equipment  have  Passed  Through  a 
Complete  Cycle  of  Changes 

During  the  past   10  years  the  methods  of  snow-removal  and  the 
character  of  equipment  used  have  passed  through  a  complete  cycle  of 
CH/NGES,    When  the  snow-removal  work  W'as  first  begun  road-grader  blades, 
mounted  on  or  drawn  ey  such  trucks  as  were  available,  were  frequently 

SEEN    on    the    roads,       FROM   THESE    EARLIER    UNITS    THERE    V'/ERE  DEVELOPED 
straight-blade    PLOWS    ATTACHED   TO    HEAVIER    TRUCKS,    AND   A    LITTLE  LATER 
V-PLOWS   OF   MEDIUM   WEIGHT    WERE    MOUNTED   ON    THE    TRUCKS.      THE    NEXT  ADVANCE 
WAS   TOWARD   MASSIVE    Ar:D   HEAVY    TYPES    OF   PLOWS,    AND   ROTARY   PLOWS  PROPELLED 
BY   HIGH-POWERED   Tr.ACTORS.      NO'.V  THE    PENDULUM   OF    THE    CYCLE   HAS    SWUNG  BACK 
AND    IN   MANY   ST.,TE3,    FOR    INITIAL   CLEARING    AT    LEAST,    THERE    ARE  EMPLOYED 
TRUCKS   OF   MEDIUM    TO^JNAGE   WITH    STR/  I  GHT-E  LADE    OR    LIGHT    V-PLOW  ATTACH- 
MENTS AS  SHOWN   IN  Figure  I. 

This  change  from  light  to  heavy  equipment,  and  the  return  to 

THE    light    equipment    AGAIN    HAS    BEEN    DUE    IN    PART    TO    A    VARIATION    IN  THE 
OBSTACLES    TO    BE    OVERCOME,      ThE    PRIMITIVE    SNOW-REMOVAL   EFFORTS  WITH 
LIGHT    EQU  1 -^MENT    HAD    FOR    THEIR    PURPOSE   THE    SHOPTEtJ  I  NG    OF   THE  CLOSED 
PERIOD   OF   THE    ROADS    BY   CLEARING    AW'AY   THE    EARLY    SNOWFALLS.      WhEN  THE 
DEPTH    OF    SfvlOW,    EITHER    FROM    SNOWFALL   OR    DRIFTING,    BECAME  EXCESSIVE 
FOR    SUCH    HANDLING,    THE    ROADS   WERE    ABANDONED    UNTIL   THE    SPRING  THAV'.'S 
REOPErJED   THEM   TO    TRAVEL.      The    LIGHT   OUTFITS   WERE    ADEQUATE    TO  MAINTAIN 
OPEN    THOROUGHFARES    THROUGHOUT   THE    YEAR    OVER    THE    SECTIor'S   WHERE  THE 
SNOWFALL   WAS    LIGHT    AND    DRIFTING    WAS   NOT    EXCESSIVE,    EUT     IN    OTHER  REGIONS, 
WHERE    THE    C L I MATO LO G I C A L   CONDITIONS   WERE   MORE    SEVERE,    THE  EQUIPMENT 
WAS    SNOWED   UNDER   BEFORE    THE    WINTER   WAS    FAR  ADVANCED. 
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Fi^e  l-(atove)-A  straight-tlade  plow  suited  to  patrol  cle, 

(center )-A  V-plow  adapted  to  patrol  work. 

(below )-A  truck-mounted  rotary  for  initial-cut  and 
widenix:g  work. 
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Next  CA^;E  the  demand,    in  HEAVY-ONovyrALL  regions,   to  clear  the 

MAIN    ROADS    IN    THE    SPRING    INSTEAO   OF   V'AITINO    FOR    THE    ELIMIPATION  OF 
THE    PNOW   BY    THE    GLOW   PROCr:SS   OF   MELTING    ANC    E  VAPO  RAT  I  Of ,  .      THEN    IT  WAS 
DlSCOVEi;ED  THAT    THE    EQUIPMENT,    THAT   VfAS    ADEQUATE    IN    THE    EARLY  WINTER 
FOR    REMOVING    THE    NEWLY-FALLEN    SNOW,    WA'^.   WHOLLY    INADEQUATE    FOR  CLEARING 
AWAY    DEEP,    PACKED    SNOW.      JH I S    COMPELLED   THE    AUTHORITIES   TO  PURCHASE, 

or  3uild  in  their  local  shops,  heavy  displacement  arid  rotary  units. 

Finally  with  the  growing  use  of  motor  vehicles  there  has  come 

THE    necessity    FOR   KEEPING    THE    ROADS   OPEN    TO    TRAVEL    THROUGHOUT  THE 

entire  winter.     to  accomplish  this,  the  patrol  system  has  been  devel- 
oped with  light,  mobile  equipment  for  clearing  the  travelled  way,  light 
and  heavy  mechanical  units  for  widening  purposes,  and  various  types  of 
structures  for  drift  prevention. 

Patrol  System  now  Generally  Used 

Under  the  patrol  sy<>tem,  as  generally  practiced,  ti-'e  snow  is 
attacked  with  motor-truck  equlp:,1ent  silortly  after  the  beginning  of  the 
storm,  and  the  removal  work   is  carried  on  continually  until  the  snow- 
fall has  stopped  and  the  travelled  ways  are  completely  clear.  experience 
shows  that  n ev^^l y-f a l len  snow  up  to  approximately  |2  inches     in  depth 
may  be  removed  with  light  plows  mounted  on  trucks  of  moderately  high 

SPEEDS,    AND   THE    RECORDS    OF    THE    UNITED   STATES   WeATHER    BUREAU    SHOW  THAT 
SINGLE    SNOV'FALLS    EXCEEDING    12    INCHES    IN    DEPTH    ARE   RARE.  CONSEQUENTLY, 
IF   THE    rOADS    ARE    PROTECTED    FROM    DEEP    DRIFTS,    AfJD   THE   CLEARING  OPERA- 
TIONS   ARE    BEGUN    PROMPTLY,    THE    TRf'VELLtLD   WAY   MAY   BE    KEPT    OPEfJ    WHILE  THE 
SNOW    IS    IN    PROGRESS,    OR    CLEARED    WITH:  IN    A    SHORT    TIME    AFTER    THE    STORM  HAS 
STOPPED,    WITH    ONLY   THE    LIGHTER,    FAST -MOVING    TRUCK    PLOWS.      ThE  SLOW- 
r.'iOVING    TRACTOR    PLOWS    THAT    ARE    MORE    EXPENSIVE   TO    C^ERATE,    ARE    USED  LATER 
FOR    THE    NECESSARY   WIDENING    AND   OCCASIONAL   EMERGENCY   WORK.       1t    IS  NOT 
INTENDED    TO    INFER    THAT    THE    HEAVY   AND    LlGi'.T    TRACTOR,    AND    THE  HEAVIER 
V    OR    ROTARY    PLOWS    A;,E    fJOT    ESSENTIAL    SNOW-REMOVAL   EOUIPMEh.'T    FOR    IT  IS 
V^ELL   KNOWN    THAT    THE   HEAVIER    UNITS    APE    I  N  U  I  S  PE  N  S,"  B  LE    IN   WIDENING  OPERA- 
TIONS,   ESPECIALLY    AFTER    THE    SNOW   HAS    REACHED    A    CERTAIN    DEPTH.  ThE 

foregoing  discussion,  ho'a'ever,  applies  chiefly  to  flat,  rolling  or 
hilly  country  and  not  to  mountainous  regions  whertr  the  tractor  is 
often  found  to  be  more  efficient  than  the  ti^uck  . 

The  trucks  used  in  patrol  work  are  generally  housed  in  heated 
garages  or  shops  in  order  that  they  may  be  maintained  in  proper  condi- 
TION   and   MADE    QUICKLY    AVAILABLE    FOR    SERVICE,      ThE    PERSONNEL   TO  OPERATE 
THE    EQUIPMENT    IS    CAREFULLY    SELECTED    BEFOREHAND    AND   HELD    SUBJECT    TO  CALL 
ON    SHORT    tvlOTICE.      At    THE    BEGINNING    OF  THE    STORM,    THE  SUPERINTENDENT, 
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AFTER    POSSIBLY    CONSULTING    THE   WEATHER   3UREAU    AS    TO    THE    DURATION  AND 
INTE^JSITY    OF   THE    SNOWFALL,    CALLS   OUT    THE    V/RIOUS    CREWS    AND   BEGlrjS  THE 
SNOW-REWOVAL   OPEHATIONS.      ThE    WO^K    IS    CONTINUED,    USING    RELIEF  Sl-IIFTS 
WHERE    NECESSARY,    UNTIL   THE    STORM    STOPS    AND   THE    ROADS   ARE    CLEAR.  |N 
THIS    PATROL   WORK    THE    MOTOR    TRUCK    IS    GENERALLY    USED    FOR    MOTIVE  POWER 
TO    PROPEL    VARIOUS    TYPES    OF    PLOWS,      WhERE    ONLY    LIGHT    SNOWFALLS  ARE 
ENCOUNTERED,    THE    ORDINARY    ROAD    GRADER    IP    STILL    USEFUL,    BUT   WITH  HEAVIER 
SNOWS,    THE    ST--A  I  3HT-B  LADE    OR   V-PLOWS    ARE    OFTEN    USED,    EITHER    WITH  OR 
WITHOUT    WING-V/IDZNING    ATT  ACH.'.IENT  S  .      Of    THE    TWO    STYLES,    THE   V-PLOW  IS 
CONSIDERED    THE    MOST    EFFECTIVE    FOR    OPENING    THE    FIRST    LANE,    AND  THE 
STRA  I  GHT-EL'.DE    PLOW    IS    PREFERRED    FOR    THE    RETURN    TRIPS    IN  PRELIMINARY 
WIDENING    TO    PROVIDE    A    CHANNEL    FOR   TWO-WAY    TRAFFIC.      USUALLY   THE  REGULAR 
MAINTENANCE    TRUCKS    ARE    USED,    AND    THOSE    OF   TIED  1  UM   TONNAGE,    WITH    A  4- 
WHEEL    D"":lVC,    AND    PNEUMATIC    TIRES,    ARE    PREFERRED.      ThE    TRUCKS    ARE  LOADED 
WITH   WEIGHTS    IN    MOST    INSTANCES    SO    AS    TO    PROVIDE    BETTER  TRACTION, 

The    LENGTH    OF    SECTION    PATROLLED   EY    ONE    OUTFIT    VARIES   WITH  THE 
INTENSITY    AND   DURATION    OF   THE    SNOW  STORMS    IN    THE    LOCALITY,    THE  GENERAL 
DIRECTION    AND    STRENGTH    OF    THE    PREVAILING    WINDS,    THE    TEMPERATURE  THROUGH- 
OUT   THE    STORMS,    THE    TOPOGRAPHY   OF  THE    AEJACENT    TERRAIN,    AND   THE  EFFECTIVE 
NESS   OF   THE    METHODS   OF   DRIFT    PREVENTION.       |N    ONE    OF    THE    NORTH  CENTRAL 

States,  with  an  average  annual  snowfall  ranging  from  75  to  132  inches 

OVER    different    REGIONS    OF   THE    STATE,    TWO    TRUCK    PLOWS    ARE    CONSIDERED  CAPA- 
BLE   OF   KEEPING    20  OR    25   MILES   OF   ROAD   CLEARED    FOR   ALL   KINDS    OF  T.'cAFFlC 
PROVIDED    A    TRACTOR    PLOW    IS    AVAILABLE    FOP    SUPPLEMENTARY  WIDENING   WORK  ON 
EACH    50  OR    50  MILES   OF   ROAD.      An    IDEAL  OUTFIT    FOR    A    PATROL    SECTION  OF 
THE    AFOREMENTIONED    LENGTH,    SHOULD    INCLUDE    ONE    STRA I GHT -B LADE    PLOW  ABOUT 
24    INCHES    IN    HEIGHT,    ONE    V-SHAPED    PLOW  50  TO    36    INCHES    HIGH   AT    THE  APEX, 
AND   ONE    HEAVY    DISPLACEMENT    OR    ROTARY    PLOW    FOR    WIDENING    PURPOSES.  ThE 
LIGHTER    DISPLACEMENT    PLOWS    SHOULD   BE   MOUNTED   ON   3|-T0N    TRUCKS   WITH  6- 
CYLINDER    ENGINES    IF   THEY   ARE    AVAILABLE,    AS    SHOWN    IN    FIGURE  l-(sELOw), 
A   TRACTOR    SHOULD   BE    AVAILABLE    FOR    PROPELLING    EITHER    OF   THE  WIDENING 
UNITS. 


Importance  of  Widening  the  Initial  Cut 
Widening  operations  are  an  essential  feature  in  the  patrol 

SYSTEM  of   maintaining    OPEN    ROADS    THROUGHOUT    THE   WINTER.      THE  FIRST 
DUTY   OF   THE    PATROL   CREWS    IS    TO    KEEP   OPEN    WITH    THEIR  FAST-MOVING 
EQUIPMENT,    A    CUT    CF   SUFFICIENT    WIDTH    FOR    TWO-WAY   TRAFFIC,  LEAVING 
TO    THE    HEAVIER    PLOWS    THE    FOLLOW-UP   WORK    OF   WIDENING   THE  INITIAL 

CUT.    The  additional  width  of  cut  is  needed  for  two  reasons:  ( I  )  To 

PROVIDE    space    for   THE    DISPOSAL   OF    SNOW    FROM    SUBSEQUENT    STORMS;  AND 
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(2)  To  Keep  the:  enti^^e:  roadway  eetv.'^en  DiTCt-;ES  free  of  an  excessive 

AMOUNT    of    S'nIOW    IN    ORDER    TO    IMPROVE    THE    DRAlNAQE    CONDITIONS  DURING 
THAWS    AND    THE    SPRING    EREAK-UP.       Al-THOUGH    THE    REMOVAL   OF    THE    SNOW  PER- 
MITS   GREATER    FROST    PErJETRATION    IN    THE    FOUNDATION    AND    SHOULDERS,  MANY 
ENGINEERS    BELIEVE    THAT    CLEARING    SNOW   TO    THE    OUTER    DITCH    LINE  HASTENS 
THE    DRYING   OF   THE    ROAD    IN    THE    SPRING,    AND    REDUCES    THE  DETERIORATION 
OF   GRAVEL   ArJD   "/lACADAM    PAVEMENTS    DURING    THE    SPRING  THAW. 

All   TYPES    OF    SNOW~REr,':OVAL   EC.UIPMENT    ARE    SUITED    IN    SOME  DEGREE 
TO    WIDENING   WORK.      At    THE    BEGINNITJG    OF   THE    SEASON,    THE    LIGHTER  UNITS 
ARE    OFTEN    CAPABLE    OF   WIDENING    THE    PASSAGE    TO    THE    DESIRED   WIDTH.       LaTER  , 
WHEN    THE    SNOW   HAS    ACCUMULATED   AT    THE   EDGE    OF    THE   TOAD,    THE    HEAVIER  TRUCK 
PLOWS    ARE    BROUGHT    INTO    PLAY,    AND    AS    THE    SEASON    ADVANCES,    THE  LARGER 
TRACTOR-MOUNTED   V   AND    ROTARY    UNITS    ARE    PRESSED    INTO    SERVICE.      On  ACCOUNT 
OF    THE    GFiEATER    SPEED    AND    LOWER    OPERATING    COSTS,    THE    TR  UCK -PRO  PE  LLE  D  DIS- 
PLACEMENT   OR    ROTARY    PLOV.'S    SHOULD    BE    USED    FOR    WIDENING    WORK    A3    LONG  AS 
THEY    PROVIDE    ADEQUATE    SERVICE,      WhEN   THEIR    CAPACITY   BECOMES  INADEQUATE, 
THE    TRACTOR-MOUNTED   V   OR    ROTARY    PLOWS   MAY    EE    RESORTED   TO.      TRUCKS  WITH 
WIDENING    ATTACHMENTS    MAY   EE    DRIVEN    AT    FAIRLY    HIGH    RATES    OF   SPEED  WHEN 
BEING    MOVED    FROM   ONE    LOCATION    TO    ANOTHER    BUT    TRACTORS   COVER    THE  INTERVENING 
DISTANCE    BETWEEN    POINTS   OF    SERVICE    AT    COMPARATIVELY    SLOW   SPEEDS.  To 
ELIMINATE    THE    LOSS   OF   T  I  ^'■;E    CONSUPVIED    IN    THE    TRANSFER    OF    SLOW-MOVING  EQUIP- 
MENT,   TRUCK-DRAWN    TRAILERS    HAVE    BEEN    BUILT    ON    WHICH    THE    HEAVY    PLOWS  AND 
TRACTORS    ARE    LOADED    FOR    RAPID  TRANSPORTATION. 


Drift  Prevention  an  Essential  Operation 

Drift  prevention   is  essential  in  order  to  maintain  roads  open 
for  travel  continuously  through  the  areas  of  heavy  sr:0wfall.  before 
this  method  of  snow  control  had  reached  its  present  state  of  develop- 
ment, the  light  and  rapid  equipment  was  found  entirely  inadequate  for 
keeping  the  roads  open  dl'r  1  ng  stopms  of  more  than  average   intensity  or 
DURATION.     Under  these  conditions  the  heavier  types  of  plows  gave  much 
greater  satisfaction,  but  even  with  them  it  was  possible  to  keep  open 
only  short  sections  of  road  during  severe  storms,  because  heavy-euty 
but  slow-moving  tractors  were  needed  to  buck  the  qu i ck ly- fo rme d  and 
deep  drifts.     thus  while  one  short  section  was  being  cleared,  other 
portions  of  the  ro^d  that  had  been  previously  opened,  would  3ec0me 
filled  with  drifts  and  the  traffic  va'ould  ee  blocked. 

Various  methods  are  used  to  control  drifting.     The  roads  are 
located  so  as  to  avoid  the  possibility  of  drifts  or  the  grades  are 
designed  above  the  surrounding  surface  of  the  ground  so  that  the  wind 

MAY    BLOW   THE    TRAVELLED   WAY    CLEAR    OF    SNOW.      ArT  1  F  1  C  I /' L   WINDBREAKS  ARE 
USED   TO    CREATE    STIL.L-AIR    POCKETS   THAT    CAUSE    THE   SNOW   TO    FALL   TO  THE 
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GRODND   BEFORE    REACHING    THE    RIGHT    OF   WAY.      ThE   WINDBREAKS    ARE  CON- 
STRUCTED   EY    A    LINE    OF    LIGHT    OR    HEAVY    SNOV^'    FENCE,    OF    ROWS    OF  CUT 

saplings  inserted  in  the  ground  before  it  freezes,  of  banks  of  snow, 
of  barriers  consisting  of  blocks  of  hardened  snow  or  ice,  or  of  plowed 
windrows  of  snow  that  protect  the  road  to  some  extent. 

There  are  some  localities  in  the  snow  area  where  drifting  con- 
ditions  ARE   not    serious,    SUCH   AS   THOSE    PORTIONS   OF   A   ROAD   EXTENDING  IN 

the  same  direction  as  the  prevailing  wind,  or  where  the  travelled  v'.'ay 
is  elevated  above  the  surrounding  surface  of  the  ground,  or  where  the 
highway  traverses  wooded  sections. 

Maintenance  of  Open  Road  Continuously  throughout  Winter 
Growing  in  Favor 

The  maintenance  of  open  roads  for  continuous  travel  throughout 
the  entire  winter  is  rapidly  gaining  in  general  favor.     Colorado  may 
be  cited  as  one  of  the  western  states  that   is  among  the  leading  exponents 
of  all-winter  open  roads,  even  though  the  physical  obstacles  to  ee 
overcome  are  especially  difficult   in  that  state.    hitherto,  the  snow 
removal  activities  in  colorado  were  in  charge  of  county  authorities, 

FINANCED    PARTLY    FROM    StATE    FUNDS.       BEGINNING,    HOWEVER,    WITH    THE  WINTER 
OF     1928-23,     AND    FOR    THE    FIRST    TIME    IN    ITS    HISTORY,     THE    STATE  HIGHWAY 
DEPARTMENT    INAUGURATED   A    PROGRAM   OF    WINTER   MAINTENANCE,    FOR    THE  PURPOSE 
OF   KEEPING    THE    PRINCIPAL   HIGHWAYS    AND   MOUNTAIN    PASSES    CONTINUOUSLY  OPEN 
THROUGHOUT    THE    WINTER    WHERE    POSSIBLE,    OR    TO    CLEAR    THEM   OF    SNOW   AS  EARLY 
IN    THE    SPRING    AS   WAS    PRACTICABLE.      ThE    SNOW-REMOVAL    PROGRAM   OF   THE  STATE 
HIGHWAY    DEPARTMENT     IS    CONFINED    MAINLY    TO    THE    FED  u    A  L- A  I  D    HIGHWAY  SYSTEM 
WHICH    AGGREGATES    ABOUT    ONE-THIRD    OF    THE    TOTAL    STATE    HIGHWAY    SYSTEM  OF 

9,000  MILES.     The  snow  removal  on  the  secondary  roads  on  the  State  system 

»S      LEFT    AS    BEFORE    TO    THE    COUNTY    AUTHORITIES.      ThE    DATA    FOR    THE  PAST 
SEASON    INDICATES    THAT    A    LARGE    MILEAGE    WAS   KEPT    OPEN    THROUGHOUT    THE  WINTER 
THROUGH    THE    COMBINED   EFFORTS   OF    THE    STATE    AND    COUNTY   AUTHORITIES.  ThE 

FedeisAL  Bureau  of  Public  Road'^^  removes  the  snow  from  some  of  the  forest- 

HIGHWAY    projects    IN    THE    NATIONAL    FORESTS    BUT    THIS   WORK     I S   ON    A  VERY 

limited  scale  as  compared  with  that  of  the  state  and  county  authorities. 

The  snow-rek'.oval  work   in  Colorado  is  especially  difficult  be- 
cause OF  the  mountainous  terrain.     Approximately  two  thirds  of  the  area 
of  103,658  SQUARE  miles  of  the  State  ranges  from  6,000  to   14,000  feet 
above  sea  level.    Of  the  53  peaks   in  the  United  States  over  14,000 

FEET     in    altitude,    46    ARE     IN    COLORADO,    AND    THE    STATE    HAS    OVER    A  THOUSAND 
peaks    OVER     10,000    FEET    ABOVE    SEA    LEVEL.       ThE    CONTINENTAL    DIVIDE,  OR 

Rocky  Mountain  range,  extending  in  a  north  and  south  direction,  divides 
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THE  State   into  halves,  but  there  are  NurvEr-?ous  sueoRniNATE  mountain 

RANGES    ON    BOTH    SIDES    BETV'EEN    WHICH   MANY    FLAT    BASINS    EXIST,    WHILE  THE 
HIGHER    AREAS    ARE    HEAVILY   WOODEO^      ThE    SNOWFALL   OF    THE    STATES  IN 
ACCORDANCE   WITH    THE    VARYING    TO PO GR A PH I C A L ' CO N D I T I  ON S    VARIES    FROM  A 
LOW   ANNUAL   AVERAGE    OF    2    FEET    IN    THE    VALLEY    BOTTOMS    TO    OVER    25   OR  30 
FEET    IN    DEPTH    IN    THE    MOUNTAIN  PASSES. 


Organization  of  Snow-Removal  Forces 

The    SNOW-REMOVAL   ACTIVITIES   OF    THE    STATE    HIGHWAY  DEPARTMENT 
ARE    IN    CHARGE    OF   A    SUPERINTENDENT    OF   MAINTENANCE   WHO    DIRECTS  SIX 
DIVISION    SUPERINTENDENTS.      ThE    COST    IS    PAID    FOR    FROM   GENERAL  STATE 
FUNDS.      The    county   work    is    accomplished,    with    county    funds,    under  THE 
DIRECTION    OF    VARIOUS    COUNTY    ROAD    SUPERINTENDENTS.      ThE    ACTIVITIES  OF 

THE  Bureau  of  Pue-lic  Roads  are  restricted  to  early  winter  clearing 

BECAUSE    OF   THE    LACK    OF   HEAVY    EQUIPMENT,    AND    CONFINED    TO    NaT 1 ONAL- 
FOREST    ROADS    OR    NAT  I  0 N A L-PARK    ROADS    BUILT    BY    THE    BUREAU.       |T    HAS  NOT 
BEEN    CONSIDERED    FEASIBLE   TO    KEEP   THESE    FE DE RA L-B U I LT    ROADS    OPEN  ALL 
WINTER    SO    THE    WORK    HAS   BEEN    LIMITED   TO    EARLY    SEASON/.L   CLEARlrjG  SUPPLE- 
MENTED  BY   OCCASIONAL    STATE    COOPERATION    AT    THE    MOUNTAIN    PASSES.       |n  THE 
NEAR    FUTURE,    DEPENDING    UPON    THE    GROWTH    IN    TRAFFIC,     IT    MAY  BECOME 
NECESSARY   TO    EXPAND   THE    FEDERAL    C LE A R I N G -WO RK    SO    AS    TO    KEEP   THE  PRIN- 
CIPAL Nat  I ONAL -Forest  and  National-Park  roads  open  fo?<   1?  months  in 

THE  YEAR. 

A   WOODEN    OLOW   BUILT    BY   THE    BUREAU   OF    PUBLIC    ROADS  AND  PROPELLED 

BY    A    5-TON   TRACTOR    IS    SHOWN    IN    FIGURE    2   WHILE    ENGAGED    IN  WIDENING 

OPERATIONS    AT    THE    SUMMIT    OF    THE    BeRTHOUD   PASS,    ON    UNITED  STATES  RoUTE 

40  IN  Colorado,   during  December,    |9?8.     The  elevation  of  the  road  at 

THIS    location    is   OVER    | | , 000   FEET    ABOVE    SEA    LEVEL.      TH I S    OUTFIT  WAS 
effective    for   keeping    the    pass    OPEN    FOR    AUTOMOBILE    TRAVEL   UNTIL  EARLY 

IN  January  when  the  work  was  suspended  because  the  State  discontinued 

THEIR   operations    ON    ADJACENT    SECTIONS,       FIGURE    2-(cENTEr)    SHOWS  THE 
SAME    PLOW   AT    WORK    IN    THE    PASS    DURING    THE    LATTER    PART    OF    DECEMBER,  IN 
COOPERATION   WITH    THE    STATE    FORCES,    AND    FIGURE    2-(eEL0w)  ILLUSTRATES 
A    SECTION    OF   ROAD   ON    THE    BIDE    OF    THE    CONTINENTAL   DIVIDE    THAT  WAS 
MAINTAINED   TO    A         DTH    OF   20    FEET    UNTIL    THE    BEGINNING    OF   THE    NEW  YEAR. 

During  the  winter  of   I92S-29  the  State  and  county  authorities 
OF  Colorado,  together  with  minor  cooperation  from  the  Federal  Bureau  of 
Public  Roads,  prosecuted  snow-removal  operations  on  60  per  cent  of  the 
ENTIRE  State  highway  system.    One  mountain  pass  out  of  M  over  the 
Continental  Divide,  and  four  passes  of  the  seven  over  secondary  ranges, 
were  kept  open  to  traffic  throughout  the  wiNTEf^.    With  the  principal 

ROADS,     including    SOME    OF    THE  MOUNTAIN    PASSES,    BEING    KEPT    CLEARED  BY 

THE  State  highway  department,  and  the  connecting  roads,  where  travel 

AND    business   WARRANTED   THE    EXPENSE,    BEING    CLEARED   OF    SNOW   BY    THE  COUNTY 
authorities,    THERE   WAS    MADE    POSSIBLE    A    SYSTEM   OF   CONT  I N' JOU SLY-O PEN  ROADS 
EXTENDING    OVER    THE    GREATER    PORTION   OF    THE    StATE.      Th I S    RESULT  WAS 


Figure  2-(above)-A  UO-inch  wooden  push-plow  of  the  Bureau  cf  Public 
Roads  at  the  top  of  the  Berthoud  Pass  in  Colorado 
on  U.  S.  Route  UO. 

(center )-The  same  plow  engaged  in  widening  operations. 

("below )-The  Berthoud  Pass  road  cleared  for  traffic. 
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ACCOMPLI  eHED   AT    A   COr,;PAR  AT  1  VE  LY   MODERATE    EXPENSE.      THERE    WERE  TIMES 

OF    COURSE,    WHEN    SUDDEN    STOf.MS    OR    ELI7ZARD3    CLOSED    THE    SECTlOnS  OF 
THE    -OA')S    TEVPOR'RILY    -BUT    TH~Y    V/LRE    CPOiED    RAPIDLY    ^GAiN    TO  TRAFFIC. 

Reports  from  every  section  of  the  State,  Accof-Diho  to  the  State  high-_ 

WAY  LEPARTMENT,  INDICATE  THAT  THIS  FIRST  SEASON  OF  EXTENSIVE  SNOW- 
REMOVAL   V'ORK    HZ-S    PROVED    PROFITABLE    FOR    V.'INTER    BUSINESS  OPERATIONS, 


Equi:^ment  Used  in  Colorado 
The  equipki-nt  used  ^tY  the  Colorado  State  and  county  authorities 

WAS    VARIED   TO    SUIT    T!'E    .'DJACENT    TERRAIN    AND   THE    DEPTH    OF    SNOW.       |n  THE 
VALLEYS   AND   ON    THE    PLAINS,    GR/'.DEr.:S   HAULED    BY    TRUCKS   WERE  ADVANTAGEOUSLY 
EMPLOYED,    WHILE    TO    CLEA-:;    THE    DEEPER    SNOW   ON    THE    FOOTHILLS    OR    MESAS,  THE 
SAME    TY-'E    OF    EQUIPMENT,    EUT    OF    HEAVIER    CONSTRUCTION    WAS    EXTENSIVELY  USED. 
In    SOME    CASES,    TRUCX    OR    TRACTOR-MOUNTED   STEEL    D I G P L/ CEMENT -P LOWS  WERE 
REOUIRED.      For    CLEARING    THE    PASSES,    HEAVY    D I Sp L ACEMENT -P LO WS  ATTACHED 
TO    TRACTORS   WERE    USED    IN    CONNECTION   WITH    A    St  ATE -S ',J  I  LT    ROTARY  PLOW. 

Figure  3-(aeove)  shows  a  representative  urjiT  capable  of  removing  snow 

OF   MEDIUM    DEPTH.      ThE    StATE'S    ROTARY    PLOW    IS    I  LH  J  S  f    AT  ED   EY    FIGURE  5- 
(CENTLR    AND   EELO"').      T'H  I  S    OUTFIT    CONSISTS    OF   A    3-FOOT    r?EVERSIELE  ROTOR 
MOUNTED   ON    THE    REAR   OF   A    5-TON    TRUCK.      ThE    ROTOR    IS    DRIVEN    EY  AN 
AUXILIARY    6-CYLINDER,     110  HORSEPOWER    GAS    ENGINE.      BOTH    THE    FRONT  AND 
REAR   V^'HEELS   MAY    BE    STEERED    SO    THAT    THE    TRUCK    MAY   BE    DRIVEN  BACKWARDS 
OR    FORWARDS.      Th  I  S    PLOVJ  WAS    A3  LE    TO    CLEAR   A    PATH    7    FEET   WIDE,    AND  4?r 
FEET    DEEP,    THROUGH    HARD-PACKED    SNOW,    AT    THE    RATE    OF  400  TO    500  FEET 

PER  HOUR.     This  plow  has  been  used  in  snow  banks  E4  feet  deep  but  under 
SUCH  circumstances,   it  was  necessary  to  loosen  the  snow  or  shoot  down 
T^-;E  banks  or  drifts  in  excess  of  8  feet  deep  so  that  the  snow  might  be 
accessible  to  the  rotor.     This  same  plow,  with  occasional  improvements 
in  the  mechanism,  has  been  used  EY  the  State  for  several  seasons.  The 
State  forces  clean  up  behind  the  rotary  plow  usually  with  a  steel 
displacement-plow  mounted  on  a  truck. 

Tennessee  Pass,  the  one  road  kept  open  over  the  Continental 
Divide,  during  the  winter  of  1928-23,   is  the  eottl-  n~ck  for  the  traffic 
bound  to  or  from  the  western  elope,  or  the  northwestern  or  southwestern 
districts  of  Coloraoo.     It   is  located  on  United  States  Route  40-S  and 
reaches  an  elevation  of  10,400  feet  at  the  sur.tMiT  OF  Ti-E  divide.  This 

PASS   was    considered   ONE    OF   THE   MOST    IMPORTANT    IN    THE    STATE    FOR  THROUGH 
TRAFFIC,    AND    FOR    THAT    REASON    THE    ST/^TE    C0^!  CENT  RAT  E  O    THEIR  SNOW-REMOVAL 
ATTACK    AT    THIS    STRATEGIC    POINT.      ThE    CO  NT  1  NU  j  U  S  L  Y-0  PEr  J    CliANNEL  OF 
COMMUNICATION    WAS   MACE    POSSIBLE    EY   THE    PATROL   SYSTEM  OPERATING  ONE 
TRUCK-MOUNTED    C  I  SP  LACELIE  NT -P  LO  W ,    WITH    THE    ROTARY    PLOW,    SHOWN    IN  FIGURE 
3-(cENTEr)    HELD     IN    RESERVE    FOR    EMERGENCY    AND   WIDENING    WORK.       TH I S 
CLEARED   ROAD   OVER    THE    PASS   ACCOMMODATED    A    DAILY   AVERAGE    OF    FROM  25 
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Figure  3'"(above)-A  representative  snow- removal  unit  used  "by  the 
Colorado  State  Highway  Department. 

(center )-The  State-huilt  rotary  snow-plow  of  the  Colorado 
State  Highway  Department. 


(TDelow)-The  State-built  rotary-plow  in  action. 


TO   30  MOTOR    VEHICLES    DUi<lNG    THE  WINTER,.      THIS    TRAFFIC  WOULD  PROBABLY 
HAVE    BEEN   MATEI",  I  ALLY    INCnEAGED   HAD   MORL    FuEDER    riOADG   BEEN    KEPT  OPEN 
WEST    OF   THE    Ql V  I  DE  . 

Berthoud  Pass,  anothe,^  impg.^tant  link  on  the  Colokado  State 
highvjay  system,  located  on  united  states  route  no  .  40,  60  miles  wert 
OF  Denver,  vas  kept  open  until  early  in  January, 1929,  when  winter 

OPERATIONS   WERE    DISCONTINUED.      WhEN    THE    SPRING    CLEARING   WORK    WAG  BEGUN 

ON  April  I,   it  v,'as  f.dund  that,  over  various  sections  of  the  pass,  winter 
had  left   w-l  its  wake  a  14-mlle  stretch  of  denge  gnow,  3  to  24  feet  deep, 
through  which  the  State  forces  cut  a  path  14  to  16  feet  wide,  with 
numerous  turnouts.     The  cut  was  tiade  with  the  State-built  rotary  plow, 
already  described,  supplemented  on  the  west-side  sections  of  the  pass 

BY   A    lO-TON    tractor    WITH    PUSH-PLOW  ATTACHMENT.      CnE    TRUCK    PLOW  WAS 
EMPLOYED    IN    CLEAN-UP   WORK    ALONG    THE    ENTIRE    STRETCH.      QURING    THE  45 
DAYS    THAT    THIS    OUTFIT    WAS    IN    ACTUAL   OPERATION,     IT    IG   ESTIMATED  THAT 
160,000   GU^ I C    YARDS   OF   COMPACT    SNOW  WERE    REMOVED   ALTHOUGH    MUCH    OF  THIS 
VJAS    BLASTED    PRIOR    TO    BEING    MOVED.      Qn   THE    AVERAGE   4,000   CUBIC    YARDS  OF 
SNOW  WERE    REMOVED   A    CAY   AT    AN    AVERAGE    UNIT    COST    OF    2   TO    3    CENTS    PER  CUBIC 

YARD.    These  figures   include  the  cost  uf  all  labor  and  material  and, the 

DEPREC  1 /' T  I '^N    OF    EQUIPMENT.      ThE    ACTUAL   0:^EFATIONS   WERE    BEGUN    ON    MARCH  26 
AND   BY   '''AY   20   THE    PASS  WAS    CLEA,'?ED    FOR    TRAVEL.      ThE    TRAFFIC    FOR    THE  FIRST 
WEEK    THEREAFTER    TOTALED    730   MOTOR  VEHICLES. 


Drift  Prevention  in  Colorado 
Drift  prevention  is  g";o'v'^ing  in  favor  in  Colorado.     Last  season 

60   MILES    OF    snow   FENCE    WERE    ^^EPORTEP   AS    COMPARED    Vi/ITH        MILE    FOR  THE 
WINTER    OF    1922-23   WHEN   THE   WORK    WAS    FIRST    BEGUN.      A    SECTION    OF  ROAD 
PROTECTED   WITH    SNOW    FENCE    ON    TOP    OF   THE    3ERThiOUD    PASS    IS  ILLUSTRATED 

IN  Figure  4.     The  pictures,  although  t/.kfj:  at  the  same  location,  were 

SNAPPED    IN   opposite    DIRECTIONS.      T'-IE    PICTURE    BELOW    SHOWS    A    SECOND  SNIOW 
FENCE    INSTALLTD    IN   THE    SA  IE    LOCATIDN    AFTER   THE    FIRST    ONE    HAD    SEEN    EUR  I  ED. 


Snow-Removal  Opefatidns  well  Organized  in  Minnesota 

For  some  years  Minnesjta  has  been  one  of  the  most  progressive 
States  in  snow-remo\'al  activities  in  the  Middle  West.     The  highway 

department   organization    IC    divided    into    8    ENG  I  NEE.-;  I  NG    DIVISIONS,  EACH 
OF   WHICH    CONTAINS    TVi/O    MAINTENANCE    DISTRICTS   VlTK    A    SUPERINTENDENT  IN 
CHARGE    IN    EACH    DISTRICT.      ThESE    SURE  i^i  1  NT  ENDE  NT  S    Dlf.,ECT    THE  SN^W-REMOVAL 

WORK.    The  State  usually  restricts  its  snow-clear i ng  opEr<ATioNS  to  the 


Figure  ^4- (above )-Snow  fence  at  top  of  Berthoud  Pass  in  Colorado. 

(below )-New  fence  installed  above  the  old  fence  that  has 
been  covered  by  snow.  Pictxire  taken  from  same 
position  but  in  opposite  direction  from  that 
shown  above . 
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trunk  highways  but  numerous  counties  clear  their  local  roads  and  place 
the  v'ork  undur  the  responsible  charge  of  the  county  highway  engineer. 
Data  on  State  opl-rations  only,   however,    is   included  in  this  report. 
While  the  State  work  is  usually  in  charge  of  ma  i  NTENA^JGE  superintendents, 

THE    work    of    clearing    PORTIONS   OF    THE    ROADS    IS    SOMETIMES    AWARDED   EY  CON- 
TRACT.    Whether  the  work   is  prosecuted  under  the  day-work  or  contract 

SYSTFM,    the    policy    IS    TO    OPEN    ALL  THE   MAIN    HIGHV/AYS   TO    TRAVEL   V>,' I  TH  I  N 
24    HOURS    AFTER    THE    CESSATION   OF    EACH  STORM. 

Table  I  shows  the  snow-rcmoval  data  for  Minnesota,    The  figures 

ARE    segregated    INTO    THE    |6   MAINTENANCE    DISTRICTS,    AND    SHOW  COMPARATIVE 
COSTS    BASED    UPON    THE    UNIT    OF    THE    INCH   MILE.       ThE   KIND    OF    EQUIPMENT  USED 
IS    ALSO    NOTED.      As   MIGHT    BC    EXPECTED,    THE    UNIT    COSTS    FOR    THE  VARIOUS 
DISTRICTS    VARY   OVER   A    V.'IDE    RANGE    DEPENDING    UPON    TOPOGRAPHICAL,  AND 
CL I MATOLOG I CAL    CONDITIONS    AND   OTHER    FACTORS.       ThE    FIGURES    ARE  RELATIVE 
ONLY    ANU    SUFFICIENT    DATA    IS    NOT    AVAILABLE    FOR    COMPARATIVE  PURPOSES. 

The    TOTAL    COSTS   OF    SNOW   REMOVAL    FOR    TfiE    VARIOUS    DISTRICTS  IS 
GIVEN    EXCLUSIVE    OF   THE    AMOUNT    CLASSIFIED   AS    OVERHEAD.      ThE  OVERHEAD 
EXPENSE    IS    ESTIMATED    BY   THE    STATE    AS    7jt   PER   CENT    IN    EACH  INSTANCE, 
The    AMOUNT    Ex:JENDED    for    SMOW    fence    was   also    excluded    Ff.OM    THE  TABULA- 
TION,   AND    NO    MENTIOIvl    15   M,',nE    OF    NEW   EQUIPMENT    SINCE    THIS    ITEM    IS  CARRIED 

BY  THE  State  on  a  rental  basis. 

The    TOTAL   COST    OF   THE    WORK    FOR    THE    DIFFERENT    DISTRICTS   MAY  BE 
SEGREGATED   UNDER    THREE   MAIN    HEADINGS:    (l)     INSTALLATION    AND   REMOVAL  OF 

SNOW  fence;   (2)  labor  employed  in  SNOW  removal;  and  (3)  the  cost  of 
equipment.    o^iviously  these  percentages  would  3e  expected  to  vafjy 
considerably  because  of  the  different  conditions  to  ee  overcome  in 
such  a  large  state  as  iv/i  i  nnesot  a  ,  and  because  of  the  varying  capacity 
of  the   16  personnel  units.     tl-i£  average  percentages  for  the  three  main 
su6di  visions  of  the  work  over  the  entire  state  are  as  follovi/s: 

1  .- 1 nstallat i  on  and  removal  of  snow  fence    -  |2  per  cent. 

2.  -Cost  of  labor  employed  in  snow  removal    -  32  per  cent. 

3.  -Cost  of  equipment,    including  estim/teo  rental,  etc.- 

d6  per  cent  . 

For  those  districts  that   include  contract  work   in  their  total  cost, 

THE    percentages    OF    LA30R    AND   EQUIP.-.IONT    RENTAL   H^  VE    BEEN  ESTIMATED. 

Figure  5-(asove)   illustrates  the  representative  uisI  i  t  used  .?y 
Minnesota  in  their  snow-removal  work.     It   includes  two  3-ton  trucks 
WITH  A  State-built  V-plow  mounted  on  the  forward  truck.     Figure  5- 
(eelow)  shows  an  jther  ty^e  of  outfit  used  o  vi  the  work. 
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Figure  5"(above)-Twln  motor  tnocks  with  V-plow  used  ty  the  State 
of  Minnesota. 

("below )-A  single-truck  snow- removal  unit  in  Minnesota. 
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The  following  wajor  tasulation  shovvp  the  snov'-removal  data 
for  the  win.'ttir  of  |3c3-r23  in  thf  35  statts  lying  within  the  heavy- 

SM3WFALL    AREA.      ThE    INFORMATION    WAS    FURNISHED    BY    THE    STATE  HIGHWAY 
OEPAF^TMENT':"    EXCEPT    IN    ONE    OR    TV.'O    INSTANCES   WHERE    THE    COUiJTIES  PUP^LIED 
THE    DATA.       |t    SHOULD    BE    BORNE    IN    r/i|ND    THAT   THE    FIGUREr;,    INDICATE  THE 
WORK    DONE  ON    THE    RUR/.L   ROADP    OF    THE    StATE:.-,    OUTSIDE   OF  MUNICIPALITIES, 
AND    APIDE    FROM    THE    FEW   COUNTIES    ALREADY   MENTIONED,    THE    DATA    DO  r:OT 
INCLUDE    THE    WORK    DONE    BY   THE    VARIOUS    COUNTIES    AND   TOWNSHIPS    ON  THEIR 
LOCAL   ROADS,    OR    SNOW-REMOVAL   OPERATIONS   CAR.--;  I  ED   ON    BY  MUNICIPALITIES, 
TRAN^'PORTAT  I  ON    COi/iPAN  I  ES  ,    PUC-LIC    INSTITUTIONS,    OR    DIVERS  BUSINESS 
AGENC I ES  . 

The    ATTACHED   IViAP    SHOWS    THE    LOCATION    OF    THE    MOST  IMPORTANT 
ROADS   KEPT   OPEN   FOR   TRAFFIC    DURING    THE   WINTER    OF  |923-£.'.3. 


UNITED  8TAT£B  DCPARTHENT  OF  AQRICULTUR£ 
Burcau  or  Public  Roado  -  OtoittON  or  CoNSTmjoTii 


SNOW  REMOVAL  OATa  -  WINTER  1966-29 
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St  ATI  AND 
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35 
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FUSDB    l-iCL.    NEW  EOOl;-..    BtlOOET  1-1-29. 
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Montana 
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1  ,306 
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10 

- 

7 
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12 
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10 
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4 

1 

15  Trucks 
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22 
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NEW  Mexico 
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- 
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35 
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NEW  EQUlRi'CNT    OURlNO  YEAR 

NCVAOA 

1  ,^31 
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State 

3 

3 

3 

20  Trucks 
10  Tractors 

7 

1 
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37.4 
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NEVADA 

I.. 

2.372 
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15 

9 
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60 

6 

5,160 

69.2 
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12 

5 

3 
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42  Trucks 
6  Tractors 

19 
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69.0 
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1.4  TO  338.6 
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61 

7 

16 
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8 

14 
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10 

17 

3 
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14  Tractors 

16 

1 
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TOTAL 
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66 
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6,865  Trucks 
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Notes;     Thc  *sovC  i 
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OOUBLC    ASTERISK    INOICaTCB   OaTa  CSTIMaTCD. 
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;  U.  8.  8u0EAu  or  PusLio  Roads.     Snowtall  ric 


COMPILED  moM  u.  3-  WCa' 


The  NUMSCR  or  OIBPLAOCHCNT  ^OWS,  ROTARICS,  and  other  CQUIPMCNT  LISTCO.  INCLUOC  TMOSC  REP0RT£D  as  under  the  OOMTROL  or  VaRIsuS  StaJ^EB  and  counties,  but  docs  not  INCLUDE  THOSE  OWNED  6V 
MUWEROUB    OTiCB   COUNTIES  OT  WMiOM  WC  HAVE   NO    INTORMATION,    AND  ALSO   SV  TO«NSH|Pa,   MUNIS I  PALI T lES ,    TRANBPORTaT | ON  OOMPANICB   ANO   DIVERS   BUSINESS  ABCNCIES. 
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HANDY  METHOD  FOR  UNLOADING  A  DRAGLINE  OR  STEAM  SHOVEL 

CONTRIF-UTED   BY    DaRNALL  BUPKS 

OF  THE  Division  of  Manaceme.-^jt  . 


The  method  herein  described  for  unloading  a  dragline  from  a 

RAILROAD    flat    CAR    SHOULD    BE    OF   WIDESPREAD    INTEREST.      ThE  PICTURES 

and  notes  were  oetalned  recently  on  a  texas  bridge  job  when  a  new 
dragline  was  unloaded. 

The  customary  method  of  unloading  a  heavy  piece  of  equipment 

OF    this   kind    CALLS    FOR   A    RUNWAY    OF   HEAVY    T I  ME ER -OR  I B B 1 N G  .      ThE  TIME 
AND   EXPENSE    INVOLVED    IN    OBTAINING,    HAULING,    PLACING,    AND  RETURNING 
THESE    TlMr,-ERG    IS    FREQUENTLY    A    CONSIDERABLE    ITEM.      BY   THE   METHOD  USED 
IN    THIS    CASE    ONLY    TV"0    OR    THREE    ORDINARY   RAILROAD   CROoSTIES    ARE  NEEDED 
TO    BRIDGE    THE    SLIGHT    DF;0P    FROM   THE   CAR    FLOOR    TO    THE  GROUND. 

The    DRAGLINE,    WHICH    WAS    EQUIPPED   WITH    A    50-FOOT    BOOM,  ARRIVED 
AT    THE    SI  01  NO    ON    TWO    FLAT    CARS.      ThE    FIRST    STE'^'    IN    THE    UNLOADING  WAS 
TO    r/iOUNT    THE    BOOM,    PROVIDE    THE    NECESSARY    SUPPLIES    FOTs    THE    ENGINE,  AND 
GET    IT    INTO    SHAPE    FOR   OPERATION.      WiTH    THE    SHOVEL   RESTING    NEAR  THE 
MIDDLE    OF    ONE    CAR    A    CHAIN    WAS    PASSED    UNDER    THE    FRONT    END   OF    THE  OTHER 
CAR    JUST    AHEAD   OF    THE    FRONT    TRUCKS   AND    ATTACHED    TO    THE    BUCKET  TACKLE. 

Figure   I -(above)  shows  the  dragline  with  eoom  mounted  and  ready  to 

LIFT    THE    FRONT    END   OF    THE    CAR    CLEAR    OF    THE    FRONT    TRUCKS    SO    THAT  THEY 
MAY   BE  REMOVED. 

The  PROCESS  of  disconnecting  the  trucks  was  very  simple.  Only 

ONE    connection    HAD   TO    BE    BROKEN.      Th I S    CONSISTED   OF   REMOVING    THE  PiN 
WHICH    CONNECTED    THE    BRAKE    LEVER    ON    THE    TFCUCK    TO    THE    PISTON    ROD   OF  THE 
MAIN    BRAKE    ATTACHED    TO    THE    CAR    FRAME,      Th E    CAR    FRAME    RESTED   ON  THE 
TRUCKS    EY   ME/NS    OF   A    COUNTERSUNK    SEAT    AND   THERE    WERE    NO    OTHER  CON- 
NECTIONS   BETWEEN    THEM.      AS    SOON    AS   THE    BRAKE    PiN    ^•:AD    BEEN    tJEMOVED  THE 
CAR    FRAME    WAS    LIFTED   CLEAR    OF   THE    TRUCK    AND   THE    Tr<UCK    ROLLED    AWAY  - 
MEANWHILE    SLACKING    AWAY   ON   THE    TACKLE    AND    LOWERING    THE    CAR    FRAME  TO 

THE  RAILS.     Three  handy  crossties  were  placed  on  the  rails  at  the 

LOWERED    END   OF    THE    CAR    FLOOR    IN    ORDEK    TO    MAKE    THE    JUMP    TO    THE  GROUND 
less    ABRUPT.      An    IDEAL   RUNWAY   WAS   THUS  COMPLETED. 

The  dragline,  entirely  under  its  own  power,  then  proceeded 

DOWN    this    runway,    OFF   THE    TRACK    AND   ONTO    THE    ROAD    ALONG    THE  SIDING. 

Here  it  was  swung  around  and  again  picked  up  the  end  of  the  car  and 

HELD    it    until    THE    TRUCKS    WERE    ROLLED    BACK    INTO    PLACE    AND  THE  BRAKE 
PIN    REPLACED.      ThE   CAR    FRAME   WAS    THEN    LOWERED    AND   THE    JOB  FINISHED, 
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Figure   I-(center)  shows  the  slope  of  the  runway  and  the  dragline 
ready  to  pick  up  the  lowered  end  of  the  car.     figure  |-(3el0w)  shows 

THE    OAR    FRAME    RAISED    AND    THE    TRUCKS    BEING    RUN    BACK,      AfTER    THE  TRUCKS 
HAD    BEEN    PLACED    IN    POSITION,    THT:    TACKLE   WAP    SLACKED   OFF   UNTIL   THE  FRAME 
WAS    SEATED   AND    THE    JOB    COMPLETED.      THE    TRUCK    SHOWN    IN    THE    PICTURE  WAS 
USED   TO    CARRY    THE    BUCKET    AND  MISCELLANEOUS    EQUIPMENT    DURING   THE   MOVE  TO 
THE    BR  I DGE  SITE. 

The    TOTAL   TIME    REQUIRED    FOR  THE    UNLOADING,    ASIDE    FROM  MOUNTING 

the  boom,  was  30  minutes  and  the  personnel  actually  employed  consisted 
of  the  dragline  operator  and  his  assistant. 

The  reverse  process  of  loading  should  be  equally  simple.  Where 

ONLY   one    flat    CAR    IS    AVAILABLE    THE    SAME    METHOD   OF    UNLOADING    IS  STILL 

possible  by  carefully  balancing  the  shovel,   crane,  or  dragline,  wh i  cm 
is  to  3e  unloaded,  over  the  rear  truck  while  the  front  truck   is  removed, 
as  a  matter  of  precaution,  however,   sufficient  blocking  should  first 
be  provided  behind  the  rear  truck  to  make  overbalancing  impossible. 
For  loading  or  unloading  heavy  equipment,  such  as  road  rollers,  tractors, 

CONCRETE    pavers,    ETC.,    WHICH    ARE    NOT    PROVIDED    WITH    LIFTING    POWER  OF 
their    own,    THE    SAME    GENERAL   METHOD    SHOULD   EE    ADEQUATE    PROVIDING    A  COUPLE 
OF    SUBSTANTIAL    JACKS    ARE    AVAILABLE    FOR    LOWERING    AND   AGAIN    RAISING  THE 
END   OF    THE  CAR. 
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Figure  l-(al3ove)-Lif ting  the  further  end  of  the  flat  car  ahead  so 
as  to  remove  the  wheels  from  "beneath. 

(center )-The  slope  of  the  ruD.way  just  hefore  the  dragline 

raises  the  car  preparatory  to  replacing  the  wheels. 

("below )-Replacing  the  wheels  under  the  raised  car. 
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UEWOO  OF  OBTAINING  UNIFORM  DISTRIBUTION  OF  ROAD  OIL 


COMR  I  EUTF':.   BY   Ne;  I  L   M,  BURlJICK 

OF  THE  Division  of  MANACEi/iF. nt  . 


A   METHOD    USED    IN    ORFGOM    FOR   OBTAINING    A    UN  I  FOR.'/l  DISTRIBUTION 

of  road  oil  seems  to  provife  a  solution  for  this  v£xli^lo  proslem. 
The  practical  lifficulty   in  spraying  a  heavy  oil  uniformly  over  the 
road  sufface  ar  i  3es  from  the  fact  that  even  on  our  fv-,0dern  distributors 
the  height  of  the  spraying  ndzzles  above  thie  road  surface   is  not  con- 
stant but  varies  more  or  lesr.  as  the  truck  wheels  pas"^  over  various 

ROUGH    PORTIONS   OF  THE    SURF.'CE,    OR    CHANCES    OF    GRADE.      WhEiJ    THE  f-JOZZLES 
RISE    TOO    HIGH    ABOVE    THE    RO/'.D    SURFACE,    THE    SPiIAY    CONES   V'ILL  OVE,-!LAP 
FORMING    STREAKS    WITH    AN    EXCESS   OF   OIL,    WHILE    WHEN   THE    NOZZLEF    AP^E  TOO 
LOW   SIMILAR    STREAKS    LACKING    <^.UFFIC1ENT    OIL   WILL    EE    FORMED.      Th  I  S 
TENDENCY    TO    STREAK    IS    ESPECIALLY    NOTABLE    ON    COOL    DAYS    WHEN    THE  HEAVY 
OIL   CONGEALS    WITHOUT    FLOW'ING    OVER    THE    SURFACE.       LaTER  ,    UNDER  TRAFFIC, 
THESE    LEAN    STREAKS    SHOVJ   A    TENDENCY   TO    RAVEL,    WHILE    THE   RICH  STr'IEAt'xS 
TEND   TO    BLEED,    RUT,    OR  SHOVE. 

The   WRITER    RECENTLY   HAD    THE  OPPORTUNITY    TO    OBSERVE    THE  OPER- 
ATION   OF    A   METHOD   BEING    DEVELOPED    IN   OREGON    TO    SOLVE    THESE  DIFFICULTIES. 

The  PROCESS  consists  essentially  of  admitting  to  the  Spray  ujg  oil  about 

8    PER    cent   water    to    which    has    been   added    ^EOUT     I    PER    CENT    OF  LIQUID 
SOAP.      The    hot    OIL    immediately    vaporizes    the    water    that    FORMS    FOR  a 
FEW    SECONDS,    A    STEAM  I  NIG    OIL-FROTH    ON    THE    ROAD    SURFACE    AN    INCH    OR  MORE 
IN    DEPTH    AND   OF    SUFFICIENT    FLUIDITY   TO    INSURE    A    UNIFORM  DISTRIBUTION. 

The  JOE  0iSEr;vF[j  was  on  the  Baker-Pleasant  Valley  ro/.d  in  Baker 
County,  Oregon.    The  distributor  was  mounted  on  a  1,000-gallon  tank- 
truck.      A   power    pump    CIRCULATED   THE   OIL  S5   PER   CENT   AS^'t-iALT  HEATED 

TO  350*^  F. --through  the  sprayhead  and  thence  through  a  relief  valve 

BACK    INTO    THE    TANK.      FCR    SUPPLYING    THE    WATER-AMD-SOAR   MIXTURE  AN 
auxiliary   nozzle   WAS    MOUNTED   AHEAD   OF   EACH    OIL    JET.      ThE    SO.^PV  WATER 
WAS    FED    TO    THE    NOZZLES    BY   C-^AVITY    FROM   A    TANK.      APPROXIMATELY  CO 
GALLONS    OF   WATER   MIXED   WITH    3    QUARTS    OF    LIQUID    SOAP   WERE    PL/.CED  IN 
THE   WATER    TANK    FOR    EACH    1,000   GALLONS   OF  OIL. 

In    OPERATION    THE    SO AP-AND-WA TER    MIXTURE   WAS    ALLOWED   TO  SPRAY 
AGAINST    THE    OIL   NOZZLES    AND   THEN    DRIP    INTO    THE   OIL    JETS.      ThE    HOT  OIL 
IMMEDIATELY    VAPORIZED   1  HE    WATER,    FORMING    A    STEAr/ING    OIL   WHICH  FLOWED 
SUFFICIENTLY    TO    INSURE    A    UNIFORM    DISTRIBUTION    OF   THE    OIL.      ThE  DEPTH 
OF    THE    APPLICATION    FOR    ABOUT   ^0    FEET,    OR   4    SECONDF-,    BEHIND    THE  DIS- 
TRIBUTOR,   WAS    APPROXIMATELY    ThR E E - FO URT H G    OF    AM     INCH,    BUT    THIS  WAS 
LESS    THAN   ONE-KAL"   THE    DEPTH    NOTED    IMMEDIATELY   BEliIND    TriE    JETS.  WhEN 
AN    APPLICATION   Vi/AS    TRIED   WITHOUT    USING    ANY    SOAP   THE    DEPTH    OF  THE 
RESULTING    FROTH    WAS    ONLY    ABOUT    ONE-THIRD    OF   THAT    OBTAINED   WHEN  THE 
LIQUID    SOAP   WAS    ADDED    TO    THE  WATER, 
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To    ALL    APPFARANlCrS    THE    OIL    COATING    OBTAINED    EY    THIS    METHOD  WAS 
VERY   UNIFORM.      Kn  I  FE    SCRATCHE!?    REVEALED   NO    GREAT    VARIATION    IN    THE    TH  I  CK- 
fvlESS   OF   THE    FINAL   COATING.      OCCASIONALLY    SMALL   WATER    EUBaLES    WlCRZ  NOTICED 
IN    THE    OIL    FILM,    BUT    IT    DOES    NOT    SEEM  THAT    ANY    POSITIVE    HARM    CAN  REASON- 
AELY    EE    EXPECTED    FROM   THAT    SOURCE.      AlL    FACTS    CONSIDERED,    THE  RESULTS 
APPEARED    TO    BE    VERY    SATISFACTORY   AND    WELL   WORTH   THE    SLIGHT  ADDITIONAL 
COST  . 
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